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CHAPTER1 
INTR~~X~CTION 
A camputer system known as Moore School Problem Solving Facility 
(=SF) has been designed and implemented using a central computer 
with a large memory, a smaller computer for input/output, and consoles 
for man-machine cammunication. The system consists of three parts: 
a) An information storage and retrieval camponent, capable 
of storing large amounts of information including data and 
programs. 
b) An Executive program that permits several users to communicate 
with the camputer at the same time, sequencing input, execu- 
tion, and output to provide real-time processing. 
c) An Executive Language enabling a user to communicate requests 
for information and for program execution to the system. 
- Figure 1.1 shows the equipment used in the problem solving facil- , , 
ity . . . ~ . ~.- 
A file system has been added to the MSPSF which can serve not 
-. , 
only as a repository for files of public, semiprivate and private in- 
formationcbut also can provide users with functions for creating, 
searching, updating, reorganizing and purging files as well as autamati- 
c a l l y  allocating storage and generating information of the files. 
- 
.The following problem arises: In such an environment when a user 
of the file system is updating or reorganizing and purging of files, the 
changes m y  cause other users, who are accessing tne same file at that 
time, to obtain erroneous information. 
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One of the  possible solutions tha t  we devi.sed was the following: 
provide the f i l e  system with a fulct ion which w i l l  enable a user t o  
temporarily block others, otherwise e l ig ib le  users, fram accessing a 
f i l e .  Also, add t o  the f i l e  system another function which allows a user 
t o  unblock f i l e s  which he previously blocked. 
The Block and Unblock functions were designed taking in to  consider- 
at ion t h a t  the  system i s  an on-line, time sharing a number of users. 
The user can request the execution of Block or Unblock thru  Multilang 
stateslents - namely through use of the same high l eve l  system language 
used fo r  other system functions. 
DESCRIPTION OF THE PROTECrING mms 
2.1 Interface l n c t i o n  With An On-Line System 
The systems Programs within the MSPS are  divided in to  two main . 
subsystems: the Executive System and the Information Storage and Retrieval 
System (SRS). The former accepts statements i n  an Executive language, 
MLJLTILANG, 'in the format shown below: 
one pai r  
The operation i s  a description of the program t o  be executed ( i n  
t h i s  case Block or  unblock). The operands, when the  program i n  question 
i s  Block, are used i n  pa i r s  where the f i r s t  element of the pairmay be 
a f i l e  name or  a disjunction of f i l e  names, the second one contains the  
information a s  t o  whether the user wants t o  block the en t i r e  f i l e  or 
only a portion (subset) of it. 
When the  program i n  question is,Unblock, the operands are  nu l l  
since the  function unblocks a l l  the f i l e s  previously blocked by the user 
requesting i t s  execution. 
Figure 2.1 shows the  information flow during the processing of a 
MULTILANG statement. The statement i s  received by the  Ekecutive fram 
the  editing program of the PDP-8 and i s  t ranslated t o  an internal  format. 
The description of the desired 'operation' i s  located and tne key or s e t  
of keys f o r  r e t r i eva l  are selected. @I 
The SRS program i s  then used t o  re t r ieve  from the  f i l e  system 
. (where the Block and Unblock programs are stored) the  program having the 
specified retrieval: key, then the Executive al locates  storage f o r  it 
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and in i t i a t e s  execution. A t  t h i s  point Block or Unblock has control 
and the function proceeds t o  perform the request. When t h i s  i s  done 
an appropriate se t  of messages i s  given t o  the user and control i s  passed 
t o  the system monitor. 
2.2 Authority-Item and Log-Table Structure 
A t  t h i s  point we introduce a l i t t l e  more de ta i l  about the basic 
units  of information used by the Block and Unblock functions; these are 
the.Authority-item and the Log-Table. 
Generally speaking the authority-item contains information regarding 
the f i l e s  which a user owns, the other f i l e s  t o  which he has access, and. 
( 3) the options for  the use of these f i l e s .  
An Authority-item (see Fig. 2.2) i s  a block of consecutive storage 
locations which i s  divided into two sections -- the Control Section and 
the Data Section. 
The Control Section carries the information needed t o  store an 
i t e m  in i t i a l ly ,  t o  retrieve it, and t o  restore it a f t e r  it has been modi- 
fied. In  the Control Section of each authority-item a l l  keys associated 
with it nust appear. The keys are placed i n  al ternate words beginning i n  
word three. 
. 
The Data Section consists of two main sub-units: 
a) a block of variable length fo r  each f i l e  name t o  which a 
user has access, where the information and i t s  pointers 
regarding the f i l e s  are kept; 
b) A. block of variable length called the table  of contents con- 
taining entr ies for  each sub-unit of the authority-item. 
" 
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Figure 2.2 
Definitions: 
Size: "The number of words of the authority-item. It must be 
R.A.L.W.: 
Key: 
Link word: 
l e s s  than 463. 
Relative address ( to  the item) of the l ink word. 
- 
Always takes two words. 
The word between keys and data portions of the item. 
Always contains the relat ive address ( to  the item) of the 
Table of Contents. 
R.A.T.C.: Relative address ( to  the item) of Table of Contents. 
Data Block: 
' A block of words consists of descriptions and the i r  pointers. 
Description: As far as  the i t e m  i s  concerned, description i s  a ,number 
of words of variable size. 
Relative address ( to  i t s  data block) of the i - t h  descrip- 
t ion ( i  = 1, . . . , n) i n  j - th  data block. 
See Fig. 2.3. 
Relative address ( to  the data block) of the f i r s t  pointer 
i n  j-th data block. 
See Fig. 2.4. 
R.A. J-theD.B. (with 55500 + j -1 i n  the decrement): 
Relative address ( to  the item) of the l a s t  word of the 
--
j-th data block, i.e., relat ive address of the word 
containing D: 2 A:. 
Note: The design of the authority-item takes the consideration of the 
following two points: 
1)  minimize the efforts i n  updating pointers; 
2) re ta in  the same basic format a s  data i t e m .  
Figure 2.3 A Pointer to a Description 
1. Access-bit: The description is used for allowing access to portion of 
the file of the j-th file. 
2 BLOCK-bit : 3 The description pointed by Ai is used for preventing the 
user from using records so described in j-th file. 
3 OPEN-bit : j The description pointed by Ai is used for opening portion 
of the file of the j-th accessible file. 
4 When the Block-bit is set, this portion of the word is used to save the 
console number of the user who is being blocking j-th file. 














































